INTRODUCTION
End Stage Renal Disease (ESRD) is a stage of chronic kidney disease (CKD), where dialysis and transplantation are needed [1] . In most instances, CKD is clinically quiet and so undetected until progress to an advanced stage. The prevalence rates of all stages of CKD are high in Hail region, which is relatively similar to those of some western countries with high prevalence of CKD. The prevalence of CKD in the general Saudi population is noticeably high, since there is close homology within Saudi population in different regions [2] . There has been a noticeable escalation in the prevalence of ESRD in KSA over the past 3 decades. The vast and rapid changes in lifestyle, high population growth, and fast increase in life expectancy, and considerable urbanization that has happened over the past 3 decades magnify the burden of CKD. The major risk factors that influence the CKD status are the very high rate of hypertension, diabetes mellitus (DM), Obesity and increase in life expectancy [3] [4] [5] [6] . The lungs and kidneys are related to each other, as homeostatic organs controlling the cellular electrolyte and acid-base status. Pulmonary disorders may arise as a direct consequence of renal disease (primary consequences) or through generalized systemic processes [7] . Pulmonary edema that associated with renal disease may occur due to different pathogenic mechanisms. Renal pulmonary edema can be related to excess extracellular fluid accumulation subsequent to impaired water and solute excretion or to an increased pulmonary capillary permeability [8] . Plural effusion can be caused by fluid overload, renal cardiac disease, and pulmonary embolism [9] . Pneumonia is found to complicate at least a third of all episodes of acute renal failure, as well as chronic renal failure, due to profound immune deficits that predispose [10, 11] .
Therefore, the objective of the current study was to assess the respiratory complications associated with End Stage Renal Disease in Hail region, KSA.
MATERIALS AND METHODS
This was a descriptive study conducted in King Khalid hospital involving 100 patients, who were previously diagnosed as having ESRD 
RESULTS
This study investigated 100 patients with ESRD, their ages ranging from 18 to 83 years old with a mean age ± STD 53 ± 19 years. Of the 100 patients, 52 were males and 48 were females. Age distribution was relatively similar among males and females.
For respiratory complications; Pulmonary Edema, Pneumonia, and Pleural effusion, were identified in 22%, 14%, and 16% of the referred ESRD patients, respectively. Pulmonary Edema was found in 9/52(17.3%) of males and 13/48(27%) of females, the risk associated with sex and the 95% confidence interval (CI), the Odd Ratio (OR) = 0.56 (0.22 -1.47, P = 0.07). Pneumonia was found in 5/52(9.6%) of males and 9/48(18.8%) of females, the risk associated with sex and the 95% CI, the OR = 0.46(0.14 -1.49, P = 0.15). Pleural effusion was found in 5/52(9.6%) of males and 11/48(22.9%) of females, the risk associated with sex and the 95% CI, the OR = 0.46(0.14 -1.49, P = 0.06), as indicated in Table 1 . Table 2 summarizes the distribution of respiratory complications with age. Respiratory Complications were significantly increasing with the increase of age, the Person's chi square test; P < 0.001. The 95% CI, and the OR = 22.28 (5.94 -83.68), P = 0.0001. The highest number of patients with Pulmonary Edema were found among 66 years and older followed by 56-65 years, representing 9/22(40.9%) and 7/22(31.8%), respectively. The 95% CI, and the OR = 2.95(1.05 to 8.35), P = 0.0408.
The highest number of patients with Pneumonia were found among age group 56-65 and 66+, each representing 5/14(35.7%). The 95% CI, and the OR = 2.5 (0.73 -8.59), P = 0.1456.
The highest number of patients with Pleural Effusion were found among age group 56-65 and 66+, each constituting 6/16(37.5%). The 95% CI, and the OR = 3.15 (0.94 to 10.55), P = 0. 0.0633 as shown in Figure 1 . Figure 2 . Table 4 shows the latest laboratory investigations after the referral to Pulmonary Medicine Department. 
DISCUSSION
This study reported considerable proportions of respiratory complications among patients with ESRD with predominately Pulmonary Edema affecting 22% of the patients. Variable proportions of pulmonary edema have been reported in several studies. Pulmonary edema was previously reported in 36% of the cases with ESRD [12] , which is very high from our findings. This variation may be due to the high cardiovascular risk profile of individuals with CKD, in that study, which was not similar to our study population, since cardiovascular disease was an important cause of pulmonary edema [13] . However, there are several factors associated with occurrence of pulmonary edema which were not assessed in the present study including high blood pressure (29%), rapid atrial fibrillation (29%) unstable angina pectoris (25%), infection (18%), and acute myocardial infarction (15%) [14] .
Pneumonia was identified in 14% of our study population which was far less of some reports which indicated its presence in 26% of the cases with CKD [12] . Infection is one of the most common causes of morbidity and mortality in patients with CKD in many populations [15] . The complicated associations between CKD, infection, and cardiovascular diseases limit explanation of the direction of any causal association between CKD and infection [16] . The risk of hospitalization and death with pneumonia is greater at lower eGFRs, which may contribute to increased mortality in patients with CKD [17] .
Pleural effusion was identified in 16% of the patients in the present study. Pleural effusions encountered in patients with CKD may result from diverse causative factors that may differ from certain population to another. Therefore, there might be variable incidence rates in different countries. Incidence of 6.7% was previously reported in patients with CKD [18] .
In regard to the relation between age and proportions of respiratory complications, all categories were seemed to increase among females, but without statistically significant differences (Figure 1) .
The frequencies of all three respiratory complications were found to increase with age and with statistically significant differences. CKD is the most common in elderly individuals. Declining in renal function with age was well established in many studies [19] [20] [21] [22] . In the elderly individuals the glomerular filtration rate (GFR) reduces in each year. This differs between individuals, however it was demonstrated that the average decline in GFR is estimated at 1 mL/min/1.73m² per year [23] . This in addition to the presence of comorbidities such as diabetes, hypertension significantly associated with elderly. As the mean age of all populations is continuously increasing, decreasing the risk of CKD in the elderly persons is one of the most important challenge of the future era. Therefore, elderly people were more susceptible for respiratory complications than the younger ones.
There is high rate of comorbid conditions, particularly DM and Hypertension, which represent major risk factors for the occurrence of CKD [24] .
Presence of comorbid conditions with CKD are important factors for the occurrence of respiratory complications, especially pneumonia. Although, DM is a frequent comorbid condition among patients with pneumonia living in the community [25] , but in the present study showing inverse association. Comorbidities of patients with CKD, including DM, cardiovascular disease (CVD), asthma, and chronic obstructive pulmonary disease (COPD), were independently associated with increased risk of pneumonia [26] . Patients receiving renal replacement therapy may be at increased infection risk due to their treatment.
A reasonable number of patients in this study were found with anemia. Anemia is common in patients with ESRD [27] , due to impaired production of renal erythropoietin [28] .
The strengths of the present study include the addition of more evidence to existing literature from Saudi Arabia. In addition this study provides new insights for Local Health Care Provider regarding pulmonary comorbidities of ESRD, thus stimulating future research in this area.
The study has some limitations, such as the nature of the collected data; information regarding ESRD were collected from patients' files, missing of detailed information regarding infections and subsequent patients' management.
In conclusion, the most common respiratory complications among ESRD patients in Hail are Pulmonary Edema, pneumonia and Plural Effusion. Most Respiratory complications occur in elderly patients with relatively increased proportions among females. Most of the patients were with comorbid conditions such as DM, hypertension and anemia.
